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A. Sinha,* G. Richardson and R.T. PatelRussells Hall Hospital, Dudley Group of Hospitals NHS Trust, Dudley, West Midlands DY1 2HQ, UKThe clinical features of severe cold agglutinin related paroxysmal agglutination and haemolysis could be confused with a
number of conditions. A 61-year old lady presented with features of acute peripheral ischaemia who had recently been started
on treatment for Raynaud’s disease. Haematological investigations revealed the presence of potent cold haemagglutinins to
be the cause of her symptoms but no definite cause for the raised titres were found. She was managed conservatively by
keeping her hands and feet warm and regular chlorambucil for a suspected underlying lymphoproliferative disorder. It is
important to differentiate the features of Raynaud’s disease from those of severe haemagglutination so that identification of
any underlying disorder can be made and appropriate treatment instituted.Keywords: Cold agglutinins; Acrocyanosis; Paroxysmal haemolysis; Raynaud’s disease.Cold agglutinin disease can have a varied presen-
tation. This report identifies the differentiating factors
between Raynaud’s and cold agglutinin diseases and
discusses the importance of this differentiation.Report
A 61-year old lady was referred to the rapid access
colorectal clinic with a history of weight loss and
change in bowel habit. Past medical history included a
vaginal hysterectomy and she had recently been
started on naftidrofuryl oxalate for what had been
interpreted as Raynaud’s disease.
The only notable feature on examination was mild
jaundice. She admitted on further questioning to
intermittently passing dark urine. Investigations,
including flexible sigmoidoscopy, barium enema and
abdominal ultrasound were all normal. Her bilirubin
was elevated (55 mmol/l) but other liver function tests
were normal. She was significantly anaemic, Hb of 9.
4 gm/dl with normal white cell and platelet counts.
Blood films showed striking red cell clumping, ‘autoing author. Mr A. Sinha, MBBS, MS, FRCS, 14,
lose, Kingswinford, West Midlands DY6 8JG, UK.
: kushyash@hotmail.com
0563 + 03 $35.00/0 q 2005 Elsevier Ltd. All rights reseragglutination’, and her direct Coombs test was
positive.
Prior to full haematological assessment, she was
admitted as an emergency with marked acrocyanosis
(Figs. 1 and 2), as well as blue discolouration of her
nose and ears. She complained of pain in association
with these changes, had cold peripheries and there
was serious concern about acute ischaemia. On
examination she was noted to have good peripheral
pulses with normal flow noted on doppler examin-
ation and her ABPI (ankle brachial pressure index)
was O1 in both legs. The appearances were not
characteristic of Raynaud’s disease. The signs and
symptoms improved over the next few days by
keeping her hands and feet warm.
Further haematological investigations confirmed
the presence of a potent cold agglutinin, with titres
of 1:32,768, 1:8192 and 1:256 at 4 8C, room temperature
and 37 8C respectively. Her IgM was elevated, IgA and
IgG levels being normal and she had a detectable IgM
kappa paraprotein albeit at a low level (2.54 g/l). Bone
marrow aspirate was normal and a trephine biopsy
showed a mild diffuse infiltration with small lympho-
cytes but there were no clear diagnostic features of
lymphoma. Screening tests for cryoglobulins, anti-
nuclear and other tissue auto-antibodies and rheuma-
toid factor were all negative.Eur J Vasc Endovasc Surg 30, 563–565 (2005)
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Fig. 1. Ischaemic toes from peripheral haemagglutination.
A. Sinha et al.564She started treatment with prednisolone 15 mg and
chlorambucil 4 mg orally daily. Over the ensuing three
years she has experienced two episodes of acute
haemolysis, with jaundice, haemoglobinuria and a
fall in haemoglobin requiring transfusion. She has kept
her ischaemic symptoms under control, following
advice over keeping her hand and feet warm. ThereFig. 2. Patchy acrocyanosis of the fingers.
Eur J Vasc Endovasc Surg Vol 30, 11 2005are still no features of overt lymphoma. Her IgM
paraprotein level and cold auto-antibody titres have
fallen with continuing chlorambucil therapy.Discussion
Landsteiner recognized that cold agglutinins or cold
auto antibodies occur naturally in nearly everyone.
These natural cold auto antibodies occur at low titres,
less than 1:64 measured at 4 8C, and have no activity at
higher temperatures. Pathologic cold agglutinins
occur at titres over 1:1000 and typically titres of 1:104
or even 1:105 may be detected at 4 8C but as the
temperature rises the levels fall and frequently the
antibody are undetectable at 37 8C. They frequently
react at 28–31 8C and rarely at 37 8C. High titres in the
cooler periphery may cause sludging of the red cells
resulting in acrocyanosis with the peripheral areas
becoming numb, slightly painful, stiff and cold.
Cutaneous necrosis is an exceptional manifestation.1
Whole blood viscosity has been demonstrated to
increase as blood is cooled and is usually quickly
reversible in a warm environment.
Autoimmune haemolysis occurs with cold auto
antibodies that bind to antigens on the erythrocyte
membrane leading to activation of complement. The
auto antibodies are usually IgM agglutinins but may
be IgG or IgA. The IgA antibodies cause haemagglu-
tination but not haemolysis, whereas the IgM can
activate complement by the classical pathway. This
capacity of IgM to cause haemolysis is however partial
and limited in most cases due to the thermal range of
the antibody.
Cold haemagglutinin disease is classified as pri-
mary or secondary. In primary Cold Haemagglutinin
disease, no underlying systemic disease explains the
presence of auto antibodies and the condition may be
regarded as a low-grade lymphoproliferative disorder.
The cold agglutinins in this case are usually mono-
clonal IgM kappa paraproteins. It is usually a chronic
disorder that progresses gradually. It may however be
the initial manifestation of a lymphoma.2 Worlledge
reported the average age of occurrence of about 66
years.3
Secondary cold haemagglutinin disease results
from an infection or systemic disease. It may occur
following infections such as Mycoplasma pneumo-
niae, Epstein–Barr virus, cytomegalovirus, rubella,
Varicella zoster virus, human immunodeficiency
virus, parvovirus B19 and Chlamydia psittaci. The
haemolysis is usually mild and self-limiting but
fatalities have been described. Antibiotic treatment of
the primary infection has greatly reduced the
Cold Haemagglutinin Related Acrocyanosis 565incidence of associated haemolysis. Cold agglutinins
have also been described with diseases such as
Scleroderma, SLE and the use of Neuroleptics.
The clinical effects occur as a result of temperature
dependant auto agglutination in the peripheries and
associated haemolysis. The degree to which these
processes occur is dependent on both the titre and the
thermal range of the antibody. The two processes may
have different thermal ranges and the clinical picture
is dictated by the degree to which agglutination and
lysis occurs.
Hypothermia is often used in cardiac surgery
during cardiopulmonary bypass and cardioplegia.
This can have disastrous consequences if cold
agglutinins are present. Normothermic cardiopulmon-
ary bypass and warm retrograde cardioplegia is
recommended in such cases.4 The cold preservation
of the kidneys for use in renal transplantation can lead
to malfunction of the graft if cold antibodies are
present but the outcome of liver transplant does not
seem to be affected.5
The majority of the patients are managed conserva-
tively by avoiding cold temperatures and keeping
their peripheries warm. If blood transfusion is
necessary then it should be transfused through a
blood warmer. Steroids are recommended in severe
cases. An underlying lymphoma or suspicion of one
should be treated. Plasma exchange is a method to
remove large amounts of IgM but is only a temporary
measure and care should be taken to raise the ambient
temperature to 37 8C.The reversibility of the condition may create
confusion with Raynaud’s disease but it is important
to make a differentiation to initiate appropriate
treatment. There are several distinct differences:
Raynaud’s phenomenon is caused by vasospasm in
the peripheral arterioles and not agglutination. In
Raynaud’s there is a characteristic pattern of colour
changes which does not exist with haemagglutination.
If a patient presents with atypical Raynaud’s like
symptoms and if these are associated with features of
haemolysis, i.e. jaundice, pallor and haemoglobinuria,
then the rare condition of cold auto antibody induced
haemolytic anaemia should be considered.References
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